Introduction {#s1}
============

Tyrosine kinase inhibitors (TKIs) represent the standard treatment for chronic myeloid leukemia (CML) and, in addition to chemotherapy, Philadelphia chromosome-positive (Ph+) acute lymphoblastic leukemia (ALL). The third-generation TKI ponatinib has been shown to be effective in advanced diseases, including patients with T315I mutation and with relapse after allogeneic stem cell transplantation (alloSCT) \[[@R01]-[@R04]\]. However, arterial occlusive events (AOEs) such as cerebrovascular, cardiovascular and peripheral arterial events are known side effects of this drug, assumed due to the rapid development and increase of arteriosclerosis, while the definitive pathomechanisms therefore are still unclear \[[@R01], [@R05], [@R06]\]. We here present a case report of clinically apparent large vessel vasculitis and discuss this phenomenon also as a possible mechanism of AOEs beside arteriosclerosis.

Case Report {#s2}
===========

A 56-year-old woman underwent alloSCT for Ph+ ALL from a matched unrelated donor in March 2011 in first complete molecular remission (CMR). Due to molecular relapse 5 months from alloSCT, she was put on dasatinib and again achieved CMR. After hematological relapse 18 months from alloSCT and re-induction chemotherapy, a second alloSCT from a haplo-identical family donor was performed in November 2012. Again, CMR was achieved. Despite a transient chronic graft-versus-host disease of the skin, a second hematological relapse was diagnosed 2 years later, with detection of a T315I mutation within the bcr/abl fusion transcript. Therefore, the patient was put on ponatinib at a dose of 45 mg/day, upon which she responded rapidly and achieved again CMR. Due to increased liver enzymes (gamma glutamyltransferase 10 times the upper limit of normal range (ULN), alkaline phosphatase two times ULN) and dry, flaky skin, the ponatinib dose was reduced to 30 mg/day after 3 months of treatment, resulting in improvement of both side effects within 4 weeks. After 5 months on ponatinib, the patient developed rapidly increasing symptoms of intermittent claudication, with a final maximum walking distance of just a few meters. Extended vascular workup revealed long-segment stenosis of bilateral femoro-iliacal and subclavian arteries. Ultrasound showed a typical pattern for large vessel vasculitis with low-echo thickened vascular wall and no signs for arteriosclerosis ([Fig. 1](#F1){ref-type="fig"}). After stop of ponatinib and initiation of therapy with steroids, claudication symptoms improved within 4 weeks. Within this time, ultrasound signs of vasculitis decreased as well. Due to a meningeal relapse of the ALL 16 months later, ponatinib was restarted in lack of available treatment alternatives. A dose of 15 mg/day was applied in combination with intrathecal chemotherapy (cytarabin, methotrexate and dexamethasone). This resulted in a CMR in the cerebrospinal fluid, but symptoms of intermittent claudication recurred. Therefore, steroids were administered again, while ponatinib was continued at 15 mg/day, resulting in slight improvement of leg pain and walking distance. Three months later, the patient was admitted to the emergency department with severe abdominal pain of acute onset. The computed tomography (CT) scan showed a distended cecum (7 cm) with no more clear delineation of the bowel wall, and a complete occlusion of the superior mesenteric artery (SMA; [Fig. 2](#F2){ref-type="fig"}). The presence of collaterals suggested a chronic stenosis or occlusion of SMA. There were no signs of intestinal arteriosclerosis on the CT scan. Further, there was no evidence of atrial fibrillation in the patient's history and the current electro-cardiogram that might have suggested a thromboembolic event. Immediate ileocecal surgical resection was performed. However, the patient died due to septic complications shortly thereafter. The histopathological evaluation of the resected compartment showed an infarction of the bowel wall but only minimal signs of both arteriosclerosis and inflammation.
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Discussion {#s3}
==========

Large vessel vasculitis as a possible mechanism for vascular events following ponatinib has been described in a patient with cerebral ischemia \[[@R07]\]. In accordance with this report, the present case suggests this pathomechanism by typical symptoms of claudication and ultrasound signs of vasculitis, as well as by rapid clinical improvement after cessation of ponatinib and steroid treatment. After re-exposition to ponatinib, claudication clinically re-appeared, and the patient finally died from an otherwise unexplained ischemic bowel disease. In the lack of other obvious reasons, intestinal vasculitis in the context of re-exposition to ponatinib was suspected as a trigger for the occlusion of the SMA. The missing clear proof of inflammation in histology in our case may be explained by the prior restart of steroids.

Pathogenesis of ponatinib-related vascular events might be mediated by vascular endothelial growth factor receptor 2 (VEGFR2) inhibition, leading to an increase in apoptosis as well as inhibition of viability and functional capacity of human umbilical vein endothelial cells (HUVECs) and endothelial progenitor cells (EPCs) *in vitro* \[[@R08], [@R9]\]. Further, exposition of HUVECs to serum of patients with thromboangiitis obliterans confers a diminished sprouting capacity \[[@R10]\]. Thus, one might speculate that there is a link between ponatinib, VEGFR2 inhibition and vasculitis.

Conclusion {#s3a}
----------

As suggested previously \[[@R07]\], this case supports large vessel vasculitis as a possible mechanism for vascular complications of ponatinib beside arteriosclerosis. Therefore, we propose to consider vasculitis as a potential pathobiological factor in patients with perfusion deficits under ponatinib treatment. In addition, the drug should be used with great caution, once clinical signs of vasculitis are observed or pre-existent.
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